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(54) Postal security device with display 

(57) A primary circuit has an associated parameter, 
and a display circuit maintains a copy of that parameter. 
The display circuit displays the parameter based on the 
copy, and updates the copy by listening in on communi- 
cations between the primary circuit and an external 
device. In a preferred embodiment, the primary circuit is 
a postal security device (PSD) and the parameter is the 
value of the .descendina register of the PSD, 
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Description 

BACKGROUND OF THE INVENTION 

[0001 ] The present invention relates to a postal secu- 
n£ dev.ce (PSD, for use in a postage meter^e £e- 

S2f** ' 65 t0 3 PSD W ' ,h a dis P^ tna t can 
S, y the i° nt f nts of certain listers within the PSD 
[0002] The United States Postal Service has pro- 
posed an Information Based Indicia Program (IBIP) to 
replace the indicia (postmarks) printed by traditional 

£22* m !l. erS - ,B,P Wi " 1,56 a dimensional symbol 
printed on the envelope to provide evidence that post- 
s' "S- 35 We " 35 Providin 9 '-"ton™- 
Si If ' nformation is **oded into the symbol 

together wrth security information. The two-dimensional 

th y rT 5° be th ° U9ht 0i as an advanced ^rsion of 
the bar codes that are commonly used to identify prod- 
ucts in supermarkets. 

wS..tH ln ^ raSt t0 traditi0^a, POStaae meters, in 
which all the .nd,c.a wrth the same postage value printed 
on a given day are identical, the indicia printed on each 
piece of mail using an IBIP symbol will be different. This 
win create a unique and traceable identify for each piece 
o* mail. 

[0004] A PSD is a security device that is used in con- 
junction with a host system to create the IBIP indicia 
According to Post Office specification, the host may 
ether be closed' (i.e.. dedicated solely to printing indi 

^ *'° nS SUCh as a r*' 50 ™ 1 computer with a con 
nected printer). The PSD is implemented in hardware 
and provides a number of security functions, including 
cryptographic digital signature generation and verifica- 
tion. The PSD also maintains the descending register 
~.,.c„ .racKS the amount of postage available for post- 
mark creation, and the ascending register, which tracks 
the total postage value used by a given PSD. These reg- 
isters perform the same functions as the ascending and 

f n ^!f, 9 re9iS,ers 01 traditj onal Postage meters. 
10005] Postage is loaded into the PSD by a remote 
communications link. When this occurs, the descending. 

" Pdated by the amount ,oaded so ^ to keep 
track of the amount of postage available for printing indi- 
cia^ As each indicium is printed, the descending register 
.s decremented to reflect the amount of postage that 
remains. The amount shown in the descending register 
-s equivalent to actual money and may be exchanged for 
money by surrendering the PSD. 
[0006] Because the Postal Service's PSD specifica- 
tions °"l y provide for accounting and security functions 
a PSD designed to meet those specifications would only 
provide those functions. All the other functions of the 
postage meter, including printing of the IBIP indicia and 
d.spay of the ascending and descending registers 
must be provided by the host system. While the host 
system could be either a dedicated postage meter or an 
ordinary PC with a printer, it is expected that the PSDs 
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themselves will be the same for all host environments 
As a resultthe only ways to access these register afe 
through a host system monitor, by printed indicium, or 

5 Se ,h accomplish any of these - how ^. 

s tne PSD must first be connected to the host 

PS t D ! J may be ^P'emented as a cartridge that 
can be inserted into and removed from the host system 

»e pSS ? m h ntafi0n iS advanta ^ because it ZZ 
the PSD to be removed and locked in a secure place 
" when not in use and allows the PSD to be used S 

SfSfS be FT in me event of "£SE 

the PSD may be transferred to another host to enable 
repair of the failed host system without tying uplhe 
postage contained in the PSD. It also simplri U ; meetina 

1TJ SD requiremente - *«* aTrugged endo 
sures and the use of physically distinct connectors for 
the data port and the authentication port. Of particular 
note is a requirement tor the PSD enclosure to detect 
20 ST'" 9 31 time th6 tamperin 9 and to 

e * erase 3,1 memory contente that « crypto- 
graph-cany important (but not the descending and 

ascending registers). This almost certainly implies 

using ,ong ived battery-powered detection and e^sinj 

[0008] The PSD specifications do not require any dis- 
play functions to be provided within the PSD itself This 
causes a number of disadvantages. In particular, 
because the contents of the registers in the PSD can 
so only be accessed when the PSD is connected to a host 
a user cannot determine the contents of the PSD reqis- 

eL^rT *TT PS ° iS r6m0Ved fr0m the host " a 
result, the only way to determine the contents of a reo- 

35 El °1 T unin I ta,,ed PSD is to reinsert the PSD intoa 
35 ^ and nos fs facilities to display the desired 

'"■"....auon. ...is car. be prcbiemaiie because a host 
may not be available. 

[0009] The inability to check PSD registers without 
instaMing the PSD into a host could also cause proWeml 
40 in environments where multiple PSDs are used (eg a 
contract mailing service company) and one of the PSDs 
is to be selected for insertion into a host. In this situa- 
tion it would be relatively easy to confuse a depleted 
PSD with a full one. This could cause significant incon- 
<5 venience if a depleted PSD is inserted irrtoTm^m 
machine with the expectation that ft is full. Accordingly 

It pt? ° r t 3d * e PS ° r69iSters without ins arting 
I f n f ,nto 3 base would be a great convenience. 
[0010] Until now. however, displays for PSDs have 
so never , been implemented. Moreover, rigorous crypto- 
graphic security requirements imposed by the Post 

2 , , C iT ke noo COnneCtl0n ° f 3 or oth ar periph- 

eral to me PSD a serous design challenge. Previous 

„ f "°J! t u aS6d p0Stal meters have '"eluded display 
55 features that allow a user to determine the amount of 

^o 6 ^?" 13 ,'?'" 9 " 1he " mete ^" US." PatenT No. 

mftcr' r ! ? y iS a " 6Xamp,e 01 tnis of Postal 
meter. But because these postage meters are not PSD- 
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based, they do not provide guidance on incorporating a 
display feature into a PSD. 

SUMMARY OF THE INVENTION 

[001 1 ] Accordingly, it is an object of the present inven- 
tion to incorporate a display with a PSD to enable a user 
to view the contents of selected internal registers of the 
PSD without first installing the PSD into a base unit 
[0012] Another object of the present invention is to 
enable a user to view the internal registers of the PSD 
without physically connecting to the registers inside the 
PSD. 

[0013] In accordance with an aspect of the present 
invention, a primary circuit (e.g., a PSD) has an associ- 
ated parameter (e.g., a descending register value) and 
a display circuit maintains a copy of that parameter. The 
display circuit displays the parameter based on the 
copy, and updates the copy by listening in on communi- 
cations between the primary circuit and a host. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] The above, and other objects, features, and 
advantages of the present invention will be apparent in 
the following detailed description of illustrative embodi- 
ments thereof, which is to be read in connection with the 
accompanying drawings, wherein: 

FIG. 1 is a block diagram of a hypothetical PSD that 
does not incorporate the present invention. 

FIG. 2 is a block diagram of a PSD with a display in 
accordance with the present invention. 

I IU. O 19 a orxcivi iv/i ai v->w wai u luv^c m owwiuui iww 

with the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[001 5] While the present inventors are unaware of any 
commercially available PSD, a block diagram of a basic 
PSD that meets the published Postal Service specifica- 
tions can be readily envisioned. More specifically, FIG. 1 
is a simple implementation of the specifications that 
require the data ports for unencrypted critical PSD- 
security parameters to be physically separated from 
other data ports; the PSD to contain the ascending and 
descending registers; and that the readings of both 
those registers must be visible through a host system 
monitor and by printed indicium. 

[0016] . In FIG. 1 , a PSD 22 is included within a PSD 
housing 21. Within the PSD 22 are registers 26 which, 
at a minimum, include the descending register (which 
tracks the amount of postage available for postmark cre- 
ation) and the ascending register (which tracks the total 
postage value used by a given PSD). The PSD 22 also 



includes interface (I/O) circuitry 25 that interfaces with a 
data port 24 and an authentication port 23. As required 
by Postal Service specifications, the data port 24 is 
physically separate from the authentication port 23. 

s [0017] The PSD 22 communicates with a base con- 
troller 12 that is located within a base unit 1 1 . The base 
unit 1 1 also includes a data port 15 and an authentica- 
tion port 1 4, for connecting with the corresponding ports 
24 and 23 on the PSD 22. The PSD ports 24 and 23 

10 may plug directly into connectors on the base 1 1 . 

Alternatively, cables may be used to connect the PSD 
22 to the base 1 1 . As yet another alternative, the PSD 
ports 24 and 23 may communicate with the base unit 1 1 
using a non-contact interface such as an inductive 

is pickup connection, an infrared light or RF interface, or 
the like. These interfaces may be implemented in any 
conventional manner. 

[0018] The base unit 1 1 also includes a base display 
13 and a base input device 16. The base display 13 can 

20 be used to display various system parameters, including 
the values contained in the ascending and descending 
registers 26 of the PSD 22. The input device 16 can be 
any conventional input device including a pushbutton 
switch, keyboard, touch screen, track ball, mouse, joy- 

25 stick, digitizer tablet, etc. 

[0019] In this system, the PSD provides the security 
functions and keeps track of the ascending and 
descending registers 26 The base unit 1 1 provides the 
user interface via the display 1 3 and the input device 1 6. 

30 The input device 1 6 provides inputs to the base control- 
ler 12 to select the desired function, including, for exam- 
ple, printing postage indicia and requesting a download 
of postage into the PSD. 

[0020] Assuming that the descending register in the 
35 PSD has been loaded up with postage, the system may 
bs used for printing postage indicia. To accomplish this, 
a user would provide a command to the base controller 
12 via the input device 16. The base controller 12 
receives this command from the input device 16 and 
40 then communicates with the PSD 22 via the data ports 
15, 24 and authentication ports 14, 23. The PSD decre- 
ments the descending register, increments the ascend- 
ing register, and authorizes the printing of indicia. This 
authorization is received by the base controller 12 via 
45 the ports, which will then send signals to the printer 
interface 18 that will control the printing of the indicia. 
[0021] When the base controller is connected to the 
PSD, as described above, a user can also access the 
registers 26 in the PSD 22 to determine how much post- 
50 age remains in the PSD and, optionally, other parame- 
ters associated with the PSD. This feature could be 
initiated, for example, when a user presses a button on 
the input device 16. If the input device 16 comprises a 
plurality of switches, an individual switch may be dedi- 
55 cated for each display parameter. When other input 
devices are used, appropriate modifications that will be 
apparent to those skilled in the art must be made. The 
base controller 12 receives the input from the input 
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device 15, and communicates with the PSD 22 via the 

S'oV 4 *? 15 ' Aft6r the PSD receiVes tnis «m«nl 
cation v.a the ports 23 and 24. the PSD will report the 

contents of the appropriate register 26 to the base cen- 
tre er 1 2 via the ports 1 4, 1 5. 23, and 24. The base con- 
troller 12 then sends commands to the base display 13 
which displays the desired information 

^" e the PSD based system of FlG 1 satisfi ^ 

the Postal Service* specifications, it does not include a 
disp ay on the PSD itself, and does not provide a solu- 
tion to the problems described above. 
[0023] One way to add a display to a PSD based sys- 
tem is by moving the circuitry that provides the display 
functions from the base unit into the PSD unit. An after 
native way is to duplicate those portions of the base unit 
circuitry that control the display, resulting in a dual dis- 
play system with one display on the base unit, and a 
second display on the PSD itself. 
[0024] These approaches, however, require connec- 
tion to the registers in the PSD itself to provide the infor- 
mation for the display, which poses problems: First 
additional connections increase the difficulty of meeting 
the rigorous cryptographic security requirements. Addi- 
tionally before the registers of a disconnected PSD 
could be accessed, internal power would have to be 
suppned. thereby decreasing the life of the battery that 
powers the tamper detection and erasure circuits 
[0025] FIG. 2 is a block diagram of a PSD based post- 
^ e !T e ! er SyStem in accorda nce with the present inven- 
tion that provides a solution to these shortcomings The 
elements of FIG. 2 that have reference numbers less 

IS^ fl ? e S? the Same W3y 35 the ""responding 
elements m FIG. 1 . described above. By adding the dis 
p ay controller 41 and display 42. the PSD according to 
FIG. 2 provides for the direct display of the PSD regis- 
«*S, without .retailing the PSD into a base controller 
Moreover, .t also provides for the display of information 
oVJP thS PSD without connecting to the registers 

• ■I III" r qU, 

[0026] In this embodiment, a display controller 41 and 
a display 42 are provided within the PSD housing 21 
but external to the PSDs "cryptographic boundary^ 
wl-uch contains the cryptographically sensitive compo- 
nents and circuits. The display controller 41 has access 
to a set of shadow registers 46. While these shadow 
registers are depicted outside of the display controller 
41. they could alternatively be provided inside the dis- 
play controller 41 . The display controller 41 monitors the 
communications between the base controller 12 in the 
base unit 11 and the PSD 22 in the PSD housing 21 
when the PSD 22 is connected to the base unit 11 
Based on those communications, the display controller 
determines the values of the registers 26 in the PSD 22 
and stores those values in the shadow registers 46 so 

PSD22 re9 ' SteR3 matCh me r69iSterS 26 in 

[0027] The shadow registers 46 can store the param- 
eters in the same format as the registers 26 in the PSD 
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25 



30 



35 



40 



45 



50 



55 



22 Alternatively, the data may be stored in the shadow 
registers in any other format, as long as the value of the 
parameter can be recreated from the stored^ 
[0028] Optionally, optoisolators 43 may be used to 
™°T * e jf^ on the communications lines 
be^een the PSD 22 and the base controller 12. S5 

,?nu£ ^7 Sh6d by t" 05 * "nes to the 

t S !i° f °0 toiso,at °'S. «nd providing the optoi- 
so ator outputs to the display controller 41 . The outputs 
of these optoisolators will track their inputs, providino a 
copy of all PSD/base controller communicative 
display controller 41 . 

Sth Wh6n PSD iS C ° mected t0 a h ost and is 
acftve, the circuitry to the right of dashed line 47 is pref- 
erably powered from the host, and the PSD display cir- 
cuitry to the left of dashed line 47 may be powered from 
the host or from rts own power source 45. A user- 
repteceable primary battery (including, but not limited 
to. Irth,um and alkaline batteries) or a rechargeable bat- 
tery (mc.ud.ng. but not limited to. NiCd and NIMH batter- 
ies) may be used as the power source 45. Another 
energy storage element (e.g.. a capacitor) could also be 
used as the power source 45. Alternatively, a solar cell 

Zhif r"^^ POW6r * e Circuifr y to the 'eft of the 
dashed line. When a rechargeable battery or a capaci- 
tor ,s used they can be charged from power from the 
base 11 while the PSD housing 21 is installed on £e 

86 thS ° irCUitry ™ the «** is "Of powered 
by the power source 45, using optoisolators extends the 

S'ptnT °! the P0W6r S0Uree 4S " ***** is needed 
forthe PSD d,splay when the PSD is not connected to a 

[0030] Alternatively, the optoisolators 43 can be omit- 
i^ L'i" 65 that "n-y the communications 
between the PSD 22 and the base controller 12 can be 
rappea into directly and provided to the display controi- 

£i 3 di0de may be used 10 ^ent 

from the nght side to the left side to charge the battery 
but block current in the other direction. This allows the 

^m^ eT ,he diSP ' ay Circuitr y wft nout power- 
ing the PSD 22 rtself. As yet another alternative, a differ- 

beViS?* 0 " SChSme (S ' 9 " transformer ^^''ng) may 
[0031] The interpretation, by the display controller 41 
of the communications between the PSD 22 and the 
base controller 12 will depend on the format established 
tor those communications. 

[0032] One preferred approach would be to have the 
PSD report updated values of registers 26 each time 
those registers change. With this approach, the display 
controller need only monitor the communications from 
the PSD to the host and update the shadow registers 46 
jr. step with those communications. Alternatively, the 
PSD may be programmed to automatically communi- 
cate the contents of the registers 26 periodically ( ea 

two times per second). - iL: - :1 -- 

10033] Another preferred approach would be to design 
the PSD so that it appends a prefix code each time it 
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reports the values of the PSD registers to the host. With 
this approach, the display controller can monitor the 
communications from the PSD to the host and listen for 
the prefix code When the prefix code is received, the 
display controller will extract the values of the PSD reg- 5 
isters from the data that follows the prefix code. With 
this approach, as well as the previous one, the display 
controller need not monitor the communications going 
from the host to the PSD. 

[0034] In another embodiment, the software in the 10 
PSD 22 may be implemented to provide services in 
response to a request by the host, with the PSD 22 
remaining idle until it receives a request from the base 
controller 12 to do something. These requests could 
include, for example, a finance operation (to download 15 
postage into the PSD) and an indicium creation func- 
tion. 

[0035] The display controller 41 monitors the commu- 
nications in both directions between the PSD 22 and the 
host. When the display controller 41 recognizes that a 20 
request has been sent from the base controller 1 2 to the 
PSD 22, the display controller 41 waits for the PSD to 
respond to this request The display controller 41 then 
extracts the register values from the data that the PSD 
22 sends to the base controller 12 in response to the 25 
request. The display controller 41 then updates the 
shadow registers 46 based on that data. 
[0036] In yet another embodiment, the display control- 
ler 41 computes the values of the shadow registers 
based on communications from the base controller 12 30 
to the PSD 22. The display controller listens for the com- 
mands sent from the base controller 12 to the PSD 22. 
The display controller 41 then extracts, from these com- 
mands, the data that effects the registers 26 (such as 
the "added postage value field" in the download opera- 35 

l IV/ 1 1, CXI ivj CL fjuoiayc vaiuc iw wt? pi it ncu "" nciw n i u < n i\a 

icium creation operation). The display controller 41 then 
updates the shadow registers 46 in accordance with 
that data. For example, when postage is downloaded, 
the shadow register 46 tracking the descending register 40 
26 will be incremented by the amount that is being 
downloaded. When indicia are printed, the shadow reg- 
ister 46 tracking the descending register 26 will be dec- 
remented and the shadow register 46 tracking the 
ascending register 26 will be incremented. 45 
[0037] Optionally, the display controller 41 can wait for 
a status message generated by either the PSD 22 or the 
base controller 12, indicating that the transaction was 
completed successfully, before updating the shadow 
registers 46. This step would improve the reliability of so 
the displayed data. 

[0038] Because the shadow registers 46 provide a 
duplicate copy of the PSD registers 26, the shadow reg- 
isters can be used to determine the values of the regis- 
ters within the PSD without accessing those registers. 55 
These values can then be displayed on cfisplay 42. 
Many types of displays are suitable for this purpose, 
including, for example, numeric, alphanumeric, and bar 



graph displays based on, for example, liquid crystal, 
LED, and vacuum fluorescent technology. This arrange- 
ment enables the contents of registers in the PSD 22 to 
be displayed without turning on the PSD 22, and without 
plugging the PSD 22 into the base unit 1 1 . 
[0039] If designed appropriately, the display 42 may 
remain on continuously. In this case, it is preferably to 
use a low power display (e.g., a liquid crystal display) to 
reduce the drain on the internal power source 45. 
[0040] In an alternative embodiment, a switch 44 is 
used to activate the display of the shadow register data 
on the display 42. The display controller 41 senses the 
actuation of the switch 44 in any conventional manner, 
and initiates a display routine to provide a display for a 
predetermined period of time, such as 10 seconds. 
Turning the display off in this manner extends the life of 
the battery 45. 

[0041] The values of more than one PSD register 
value may also be displayed, either simultaneously (by 
adding additional displays), or sequentially. To accom- 
plish this, the display controller 41 maintains a shadow 
register 46 for each PSD register 26 that is to be dis- 
played. This is done by monitoring the communications 
between the PSD 22 and the base unit 1 1 , as described 
above. Then, when a user wishes to determine the 
value of any of the registers 26 in the PSD 22, the dis- 
play controller 41 can read the contents of the corre- 
sponding shadow register 46 and display that value on 
the display 42. 

[0042] When the register values are displayed 
sequentially, various approaches can be used to select 
the desired register for display. In one approach, a plu- 
rality of individual pushbutton switches are provided, 
one for each register. When a given switch is pressed, 
the display controller recognizes this condition in any 
conventions! manner and displays the appropriate reg- 
ister contents. In another approach, a single pushbutton 
switch can be used, and each time the switch is 
depressed, a different register can be displayed. 
Optionally, an indication may be displayed to indicate 
which parameter is currently being displayed. A charac- 
ter or group of characters on the display may be 
reserved for this purpose. The system may be optionally 
configured to shut the display off automatically after a 
predetermined amount of time has passed. 
[0043] The base unit 1 1 also includes a remote link 1 7 
that allows the base unit to communicate with remote 
parties (e.g., the Postal Service) for downloading post- 
age into the meter and for performing audits. 
[0044] FIG. 3 is a sketch of an external view of the 
PSD in accordance with the present invention. Housing 
61 includes the PSD circuitry and the display circuitry. 
The display device 62 is mounted in the housing 61 so 
that it is visible from the outside of the housing. Option- 
ally, an alphanumeric character may be used to indicate 
which parameter is being displayed (e.g., by displaying 
A for ascending and D for descending at the left-most 
character of the display 62). Switch 63 is a push-button 
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switch used to sequence through the various displaya- 
ble parameters, as described above. Connectors 64 
and 65 provide the physically distinct connections for 
the data port and the authentication port, as required by 
the PSD specification. 5 
[0045] The term "register", as used herein, includes 
traditional registers, such as those constructed using D 
type flip flops. It also includes other storage devices 
including, but not limited to, other types of flip-flops, 
latches, random access memory (RAM), nonvolatile 10 
RAM (NVRAM), programmable read only memory 
(PROM), electrically erasable PROM (EEPROM), and 
optical memory devices. 

[0046] While the present invention has been 
described above in the context of a PSD, the present 75 
invention can also be used in different applications, by 
adding a display circuit to a primary circuit other than a 
PSD. 

[0047] In addition, while the present invention has 
been described above with reference to the specific 20 
embodiments, it is to be understood that the invention is 
not limited to those precise embodiments, and that var- 
ious changes and modifications can be effected therein 
without departing from the scope or spirit of the present 
invention. 25 

Claims 

1 . An apparatus comprising : 

30 

(a) a primary circuit including a first register for 
storing first data representing a first parameter, 
wherein said primary circuit communicates 
with an external device, and modifies the con- 



10 

4. The apparatus as defined in claim 3, wherein the 
communication between said primary circuit and 
the externa! device comprises a communication 
from said primary circuit to the external device. 

5. The apparatus as defined in claim 4, wherein said 
primary circuit is programmed to transmit data rep- 
resenting the first parameter to the externa! device 
each time the first parameter is updated. 

6. The apparatus as defined in claim 4, wherein said 
primary circuit is programmed to transmit data rep- 
resenting the first parameter to the external device 
at periodic intervals. 

7. The apparatus as defined in claim 3, wherein the 
communication between said primary circuit and 
the external device comprises a communication 
from the external device to said primary circuit. 

8. The apparatus as defined in claim 3, wherein the 
first register is a descending register. 

9. Tne apparatus as defined in ciaim 3, wherein said 
display circuit further comprises an input device for 
activating the display. 

10. The apparatus as defined in claim 3, wherein 

said primary circuit further includes a third reg- 
ister for storing third data representing a sec- 
ond parameter, 

said primary circuit modifies the contents of the 
third register based on the communication 
received from the external device, 
said dispiay circuit further includes a four th reg- 
ister for storing fourth data representing the 
second parameter, 

said display circuit displays the second param- 
eter based on the fourth data stored in the 
fourth register, and 

said display circuit modifies the contents of the 
fourth register based on the communication 
between said primary circuit and the external 
device. 

11- The apparatus as defined in daim 10, wherein said 
display circuit further comprises an input device for 
selecting whether the first parameter or the second 
parameter is to be displayed. 

12. An apparatus comprising: 

(a) a PSD including a first register for storing 
first data representing a firs* .parameter, 
wherein said PSD communicates with an exter- 
nal device, and modifies the contents of the 
first register based on a communication 



tents ot tne tirst register oasea on a commum- 35 
cation received from the externa! device; and 
(b) a display circuit including 

a second register for storing second data 
representing the first parameter, and 40 
a display for displaying the first parameter 
based on the second data stored in the 
second register, 

wherein said display circuit receives a 
communication between said primary cir- 45 
cuit and the external device and modifies 
the contents of the second register based 
on the communication between said pri- 
mary circuit and the external device. 



The apparatus as defined in claim 1 . wherein the 
second register comprises at least one of a RAM, 
NVRAM, PROM, EEPROM, optical memory, flip- 
flop, and latch. 

The apparatus as defined in claim 1, wherein said 
primary circuit comprises a PSD. 
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received from the external device; 

(b) a display circuit including 

a second register for storing second data 
representing the first parameter, and 
a display for displaying the first parameter 
based on the second data stored in the 
second register, 

wherein said display circuit receives a 
communication between said PSD and the 
external device and modifies the contents 
ot the second register based on the com- 
munication between said PSD and the 
external device; and 

(c) a f«st pott for passing the communication 
between saxj PSD and the external device. 

13. The apparatus as defined in claim 12. wherein the 
communication between said PSD and the external 
device composes a communication from said PSD 
to the external device. 

14. The apparatus as defjned in claim 13, wherein said 
PSD rs programmed to transmit data representing 
the first parameter to the external device each time 
the first parameter is updated. 

15. The apparatus as defined in claim 13, wherein said 
PSD is programmed to transmit data representing 
the first parameter to the external device at periodic 
intervals. 

16. The apparatus as defined in claim 12, wherein the 
communication between said PSD and the external 
Hg»/jra comprises h communlcsticri from the exter- 
nal device to said PSD. 

17. The apparatus as defined in claim 12, further com- 
prising a second port for passing communications 
between said PSD and the external device. 

18. The apparatus as defined in claim 12, wherein the 
second register comprises at least one of a RAM, 
NVRAM, PROM, EEPROM, optical memory, flip- 
flop, and latch. 

19. The apparatus as defined in claim 12, wherein the 
first register is a descending register. 

20. The apparatus as defined in claim 12, wherein said 
display circuit further comprises an input device for 
activating the display. 

21. The apparatus as defined in claim 12, wherein 

said PSD further includes a third register for 
storing third data representing a second 



parameter, 

said PSD modifies the contents of the third reg- 
ister based on the communication received 
from the external device, 
5 said display circuit further includes a fourth reg- 

ister for storing fourth data representing the 
second parameter, 

said display circuit displays the second param- 
eter based on the fourth data stored in the 
10 fourth register, and 

said display circuit modifies the contents of the 
fourth register based on the communication 
between said PSD and the external device. 

15 22. The apparatus as defined in claim 21, wherein said 
display circuit further comprises an input device for 
selecting whether the first parameter or the second 
parameter is to be displayed. 

• 20 23. The apparatus as defined in claim 12, wherein, 
when a power source is connected to said display 
circuit, the power source provides power to said dis- 
play circuit but does not provide power to said PSD. 

25 24. The apparatus as defined in claim 12, further com- 
prising an optoisolator having an input section for 
receiving the communication between said PSD 
and the external device, and an output section con- 
nected to said display circuit, wherein the power 
source provides power to the output section but 
does not provide power to the input section. - 

25. A method of determining a value of a parameter 
stored in a first register in a primary circuit, the pri- 
mary circuit receiving a communication from an 
externa! device and modifying the contents cf the 
first register based on the communication received 
from the external source, the method comprising 
the steps of; 
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storing second data representing the first 
parameter in a second register; 
displaying the first parameter based on the 
second data stored in the second register; 
receiving a communication between the pri- 
mary circuit and the external device; and 
modifying the contents of the second register 
based on the communication between the pri- 
mary circuit and the external device. 

26. The method according to claim 25, wherein the pri- 
mary circuit comprises a PSD. 

27. The method according to claim 26. wherein the first 
register comprises a descending register. 
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